Journal of Plant Registrations, Vol. 4, No. 3, September 2010 (CI 13170, Patterson et al., 1978 )/4/'Augusta' (CI 17831, Everson et al., 1986 )/5/AC4835/4*Genesee//TBT/6/Augusta. Records of the complete variety names, pedigrees, and origins of TBT and AC4835 have not been maintained. The expanded pedigree of D0331 is Aurora (PI 167407)//'German M1'/3*Genesee/3/'Hillsdale' )/4/'Asosan' (PI 155257)/4*Genesee//NDRS63/Genesee/3/GRT//G*2/ RT/3/Norin 10/Brevor 14//Yorkwin. Records of the complete variety names, pedigrees, and origins of German M1, NDRS63, GRT, G, and RT have not been maintained.
Coral was developed using a modifi ed bulk-breeding method. The cross between the two parents was made in the greenhouse in the spring of 1995. Harvested seed was planted in the greenhouse (F 1 ) in the fall of 1995, bulk harvested in the spring of 1996, and used to plant the F 2 . The F 2 , F 3 , and F 4 generations were planted in the fall of 1996, 1997, and 1998 , respectively, in single drill plots at commercial density (seven rows, 15.2-cm spacing between rows, 2.7 m long). The F 2 and F 3 drill plots were selected for reduced height and were bulk harvested to plant the F 3 and F 4 , respectively. From the F 4 plot, 41 heads were harvested and planted into F 5 headrows fall 1999. One F 5 headrow was selected, from which fi ve heads were harvested, and the remainder of the headrow was bulk harvested. Each of the individually selected F 5 heads was planted into an F 6 space-planted headrow in fall 2000. Space planting was at a density of one plant per 15 to 20 cm. In addition, from the bulk of the F 5 selected headrow, one space-planted F 6 plot was planted in the fall of 2000 (15.2 m long, four rows, 38-cm spacing between rows and 17.8-cm spacing of seeds within a row).
Seed Selection, Seed Purifi cation, and Increase
From the fi ve F 6 space-planted headrows, one headrow was selected, within which two plants were selected, harvested, and each planted as F 6:7 space-planted plots fall 2000. The bulk-planted F 6 plot was bulk harvested and used to plant the F 7 in the 2002 preliminary yield trial (PYT) (specifi c trial names are name according to the year of harvested, i.e., 2002 harvested, i.e., PYT was planted fall 2001 . From one of the two F 6:7 space-planted plots, two plants were selected, harvested, and each used to plant an F 8 space-planted plot in the fall of 2002. The remainder of the F 6:7 plot was bulk harvested and planted as F 6:8 plots in the 2003 PYT. From the two single F 8 space-planted plots (plots 139 and 140), three and two plants, respectively, were harvested and each planted as F 9 space-planted plots in the fall of 2003. The remainder of each of the two F 8 plots was bulk harvested. The bulk of seed from plot 139 was planted as F 9 plots in the 2004 advanced yield trial (AYT). From the fi ve F 9 spaceplanted plots, 25 plants, total, were selected, harvested, and planted in 25 F 10 space-planted plots in the fall of 2004. The remainder of each of the F 9 space-planted plots was bulk harvested and planted in the 2005 Michigan State Performance Trial (MSPT). Seven of the 25 F 10 space-planted plots were selected, from which three plants from each (21 plants total) were selected and harvested. Seed from these 21 plants were each planted as F 11 space-planted plots fall 2005. The remainder of each of the seven selected F 10 space-planted plots was bulk harvested. Five additional F 10 space-planted plots were bulk harvested without individual plant selection, and a composite of these fi ve bulks, along with bulks of the seven from which individual plants were selected, were used to plant the 2006 MSPT. From 19 of the 21 F 11 space-planted plots, selections of individual plants were made, and the remainder of each plot was bulk harvested and used to plant the 2007 MSPT, as well as a seed increase in Colorado. The 2007 harvest of the Colorado increase was managed by the Michigan Crop Improvement Association. In the fall of 2007, ninety-fi ve acres were planted by the Michigan Crop Improvement Association as increase for production in Michigan, and seed was also used to plant the 2008 MSPT.
Yield Trial Design
Coral was included in the following yield trials: PYT (2002 and 2003) , AYT (2004 ), and MSPT (2005 through 2008 . Yield trial plots were planted in the following manner: All yield trials were planted in six locations throughout Michigan. Plot size was 3.4 m long, seven rows, 15. trial onward, seeding rates were increased to 4.94 million seeds per hectare in a solid stand planted in rows 19.9 cm apart. Fall fertilizer application varied by cooperator practice, and nitrogen was applied in the spring as urea (100.9 kg ha −1 actual N). No foliar fungicides were applied, and weeds and insects were controlled as needed according to label directions with Harmony Extra (active ingredient, thifensulfuron-methyl) and Lannate (active ingredient, methomyl), respectively.
Yield trial plots were harvested on a single day according to site, except for one location in 2008, for which weather prevented harvest on a single day. Analysis of the 2008 data revealed that the different harvest days did not negatively impact yield or test-weight data for that site. For 2003 For , 2006 , one, one, and two yield trial sites, respectively, were not harvested because of various problems with those sites. Yield was calculated using the entire area of the plot including the wheel tracks between plots. Yield and test-weight data were collected for all harvested locations and all replications of the MSPT in each year. Other data were recorded opportunistically, because the traits were apparent in some years and not others. For each year that trait data were collected, at least two replications were observed in at least two locations, with the exception of Wheat spindle streak mosaic virus (WSSMV), for which two replications were observed at one location in 2006; Barley yellow dwarf virus (BYDV), for which four replications were observed in one location in 2007; and stripe rust, for which three replications were observed in one location in 2007. Since grain color is a major distinction between entries in the trial, that trait was also recorded. of the NUWWSN were artifi cially inoculated and evaluated for numerous FHB-related traits including severity, incidence, index, kernel rating, percent scabby seed, and DON. Fusarium head blight severity was also assessed in the greenhouse via single-fl oret inoculation (Schroeder and Christensen, 1963) . Each cooperator employed individual protocols for inoculations.
Quality Evaluations
From 2005 through 2008, a single sample of 400 to 500 g of each cultivar entered in a yield trial (MSPT or AYT) was obtained from a 1:1 mix of two yield-trial location harvests in Michigan. Specifi cally, one replication of each entry of the MSPT and AYT was planted in a "quality" trial intended for harvest at each of the yield trial sites. Sites used for the mixture each year were selected for absence of pre-harvest sprouting and a minimum of other grain defects, such as Fusarium spp.−affected kernels. Samples from the following county locations were used from 2005 to 2008: Saginaw and Midland counties in 2005 , 2007 and Saginaw and Lenawee counties in 2006 . Before milling, samples were aspirated to remove broken, shrunken, and diseased kernels. Wheat quality analysis used standard approved methods of the American Association of Cereal Chemists (AACC, 2000) for milling, and proximate analysis of fl our. Flour quality was assessed using solvent retention capacity (SRC; AACC approved method 56-11) and the micro sugar-snap cookie test (AACC approved method 10-52). Sampling and details of quality evaluations were identical to those previously described in the registration of 'Ambassador' wheat (Lewis et al., 2010a) . Briefl y, preferences for soft wheat quality are for greater fl our yield; softness equivalent; reduced water, sodium carbonate, and sucrose SRC; greater sugar-snap cookie diameter; and top grain score. Preferences for lactic acid SRC, which measures gluten strength, varies by end user.
Statistical Analyses
The Michigan State University yield trials (PYT, AYT, MSPT) and associated FHB screening trials were planted in replicated designs, either α-lattice designs or randomized complete block designs. Data from these trials were analyzed by residual maximum likelihood (Patterson and Thompson, 1971 ), using version 3.4 of the program REML (Thompson et al., 1982) , which takes into account locations and replications. Coeffi cients of variation and the LSDs using a P value of 0.05 were also determined. For quality analyses, an F test for signifi cance of genotypes used an analysis of variance in SAS PROC GLM (SAS version 9.0, 2003) assuming that genotypes were fi xed effects and years were random effects and that the error term for genotypes was the interaction of genotypes and years. When possible, trait data are presented as averages across years (3-yr averages except for yield, test weight, and quality, for which 4-yr averages are presented), although not all traits were assessed in all years.
Line Selection and Evaluation
Selection before the F 7 was based on visual evaluation of winter survival, plant height, lodging, maturity, grain appearance (including resistance to black point, caused by Alternaria spp. and other fungi), and general adult-plant reaction to powdery mildew, WSSMV, leaf blotches [causal organisms were not specifi cally identifi ed but were likely a combination of Stagonospora nodorum (Berk. ), fl owering date (days past 1 January), plant height (cm), and black point incidence (percent observed post-harvest). Additionally, the following traits were observed and recorded on a scale of 0 to 9, where 0 was desirable: plant lodging, winter injury, leaf rust, stripe rust, powdery mildew, leaf blotch, BYDV, and WSSMV. Milling and baking performance were also employed as criteria for selection in addition to the standard yield-test criteria.
In each year that Coral was included in a MSU yield trial, it was also included in MSU's artifi cially inoculated and overhead mist-irrigated FHB screening nursery. Plot sizes, inoculation methods, and the number of replications evaluated in the FHB nursery varied by year. The FHB data from the MSPT reported here (2006−2008) were from trials inoculated with wheat grain, plus barley (Hordeum vulgare L.) grain in 2007, colonized with Fusarium graminearum lineage 7 (O'Donnell et al., 2000) . Inoculum was spread in the trial at a rate of 27 to 33.6 kg ha −1 (rate varied by year) per inoculation date. Inoculum was applied twice, approximately 2 wk apart, to the entire trial. The fi rst application was applied when it was predicted that anthesis would occur approximately 2 to 3 wk later. Genotypes were planted as one-row plots, 1.2 m long in 2006 and 1.5 m long in 2007 and 2008. Overhead mist-irrigation was employed on an hourly schedule following the application of the inoculum and through the completion of fl owering. Data on both incidence (percent of spikes infected in the plot) and severity (considering only infected spikes, the percent of infection within the spike) were collected and used to calculate the FHB index (FHB index equals the product of incidence and severity, divided by 100) to represent the percentage of overall FHB infection in a plot. Deoxynivalenol mycotoxin data were also collected from samples harvested from the FHB nursery fi eld trials. Deoxynivalenol from the 2006 through 2008 harvests was quantifi ed in parts per million using gas chromatography−mass spectrometry at the University of Minnesota (Fuentes et al., 2005) .
In 2005 and is lacking hairiness. The auricle lacks anthocyanin and hair. The head is middense, tapering, awnletted, and recurved at harvest. The glumes are bronze, long in length, and medium in width, with oblique-to-square shoulders and an acute and wide beak. The seed is ovate in shape with a rounded cheek, a medium brush, a narrow and middeep seed crease, and a midsized germ.
Coral has been found to be uniform and stable in its performance in replicated yield trials, including 4 yr of MSPTs. Coral remains essentially unchanged in its primary and distinctive characteristics following sexual reproduction. Variants, though infrequent, were observed as follows in 2008: plants with white chaff, 0.2%; extreme talls (i.e., greater than 20 cm above the average height of the canopy), 0.1%; awned and apically awnletted, 0.1%. These variants are at commercially acceptable levels.
Characteristics
The majority of data presented below were collected on the MSPT. For ease of comparison between cultivars, data of entries present in all years from 2005 through 2008 are included in Tables 1 through 5 . Trial means, LSDs, and CVs reported in Tables 1 through 4 were determined using data of the entire trial each year, of which the reported cultivars here are only a subset. Because the data presented in the tables are relevant for several different releases, these data also appear in the registrations of Ambassador and 'Red Amber' wheats (Lewis et al., 2010a,b) .
Agronomic and Botanical Description
At the seedling stage, Coral has white or clear (i.e., no anthocyanins) coleoptiles, a semierect growth habit, and a waxy bloom on the leaves. At the boot stage, the plant has a yellow-green color, and the fl ag leaf is recurved and twisted. At maturity, the stem is hollow and erect, has a waxy bloom, was not signifi cantly different from that of Hopewell or Caledonia (75.9 and 75.1 kg hL −1 , respectively, LSD 0.05 = 0.9 kg hL −1 ) ( Table 2 ).
Disease and Insect Resistance
Coral has been characterized for disease resistance (Tables  3-5) . Under artifi cial fi eld inoculations in Michigan for FHB, Coral had lower levels of visual symptoms of disease (incidence, severity, and index) than many other cultivars included in the MSPT. The level of FHB incidence for Coral (51.6%) was signifi cantly lower (LSD 0.05 = 16.7%) than for those of many cultivars, including Hopewell (71.6%), 25R47 (71.9%) and three other recently released MSU soft white wheat lines: 'Ambassador'(69.9%), 'D8006'(72.3%), and 'Jewel'(74.9%). With respect to the level of FHB severity, Coral (36.8%) had a signifi cantly lower level (LSD 0.05 = 14.4%) than Caledonia (59.9%), Ambassador (50.8%), and two other recent MSU releases: 'Red Amber' (53.1%) and 'Crystal' (51.8%). Coral's FHB index (20.8%) was signifi cantly lower (LSD 0.05 = 16.6%) than those of Caledonia (42.0%), Ambassador (40.0%), and D8006 (37.8%). Knott et al. (2008) concluded that although
Field Performance
The most widely grown soft white and red wheats in Michigan are believed to be 'Caledonia' (Sorrells et al., 2004) and 'Hopewell' (Campbell et al., 2001) , respectively, although specifi c data of hectares planted to each cultivar are not available. The fi eld performance of Coral is, therefore, primarily compared with these two cultivars. From the MSPT trials, Coral's 3-yr average fl owering date (153.6 d) and plant height (95.3 cm) were significantly later and taller than those of both Caledonia and Hopewell (fl owering dates of 152.7 and 152.4 d, respectively; heights of 86.0 and 91.8 cm, respectively; Table 1 ). The amount of lodging (3.8) for Coral was signifi cantly greater than for Hopewell (2.0, LSD 0.05 = 1.8), and winter injury for Coral (1.1) was signifi cantly less than for Caledonia (4.5, LSD 0.05 = 1.6) ( . Although Coral's response to FHB was an improvement over many other soft white wheat cultivars grown in Michigan, Coral's responses to several other diseases were average to susceptible compared with the average in the MSPT trials, with the exception of WSSMV (Table 6 ). Coral visual symptoms of red-versus white-grained wheat are not signifi cantly different, the associated mycotoxin accumulation in white wheat is higher than in red wheat. In comparison with other soft white wheat cultivars included in the MSPTs on a 3-yr average (2006-08), Coral (5.3 ppm) showed a lower accumulation of DON than other soft white wheat cultivars, with the exception of 'Aubrey' (4.1 ppm) and 'AC Mountain' (4.9 ppm), although none of these differences were signifi cant (LSD 0.05 = 5.6). In addition, in comparison with the soft red wheat cultivars in the MSPT, Coral had the same levels of DON as Hopewell (5.3 ppm) and was not signifi cantly different than any of the soft red wheat cultivars. reacted to leaf rust (3.7) at approximately the same level as the trial average (3.8), but it was signifi cantly more resistant than Hopewell (5.2, LSD 0.05 = 1.5) (specifi c races in Michigan were not identifi ed). On the other hand, Coral was more susceptible to stripe rust (3.7) than the average for the MSPT (0.9) and was signifi cantly more susceptible than Hopewell (0) and Caledonia (1.0) (LSD 0.05 = 1.5). Coral was also more susceptible to powdery mildew (4.4) than the trial average (2.7) and was signifi cantly more susceptible than Hopewell's (3.2, LSD 0.05 = 1.1). Coral did not exhibit a signifi cantly different reaction to BYDV, WSSMV, and black point than Caledonia or Hopewell. # The (h) and (l) indicate when a value is not signifi cantly different from the maximum value of that trait in the trial (h), or not signifi cantly different from the minimum value of that trait in the trial (l). † †
The minimum value for a trait in the trial. ‡ ‡
The maximum value for a trait in the trial. § § n = number of locations observed. # The (h) and (l) indicate when a value is not signifi cantly different from the maximum value of that trait in the trial (h), or not signifi cantly different from the minimum value of that trait in the trial (l). † †
The maximum value for a trait in the trial. § § n = number of locations observed.
Quality
Coral's milling and baking quality is consistent with targets for the soft winter wheat class and is not signifi cantly different from Caledonia for any of the wheat quality measurements evaluated during the standard tests at the USDA-ARS Soft Wheat Quality Laboratory (Wooster OH) from 2005 to 2008 (Table 7) . Compared with the quality check 25R47, a standard soft red winter wheat, Coral is similar in quality for all traits measured except for the softness equivalent. With a softness equivalent of 59.9 g 100 g −1 , fl our from Coral is coarser than that from 25R47 (softness equivalent, 62.6 g 100 g −1 ). Coral has generally superior quality to the widely produced soft red winter wheat Hopewell, with Coral having greater milling yield (72.0% for Coral, 69.4% for Hopewell, LSD 0.05 = 0.8%) and Coral's fl our having less water SRC, sodium carbonate SRC, and sucrose SRC absorption than measured for Hopewell (Table 7) .
Availability
Breeder, foundation, and certifi ed seed classes of Coral are maintained by the Michigan Crop Improvement Association, 2901 Jolly Rd. Okemos, MI 48864, under license from Michigan State University. MSU is pursuing a Plant Variety Protection for Coral. Small quantities of seed for research purposes may be obtained from the corresponding author with a Material Transfer Agreement in accordance with the provisions of the Wheat Worker's Code of Ethics. Genetic material of this release has been deposited in the National Plant Germplasm System where it will be available for research purposes on expiration of PVP protection. 
